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ALASKA AIRLINES, SEATTLE WASHINGION, NCVEMBER 30, 1947

The Accident

At 1425%, November 30, 1947, Alaska Airlines'! non-scheduled Flight 009, a
0-54 sirplane, NC-21003, went off the end of a wet runway at the Seattle-Tacoma
Adirpert, Seattle, Washington, and collided with a moving automobile. Faght of
tre 28 occupants of the aircraft snd one sccupant of the automobile were killed.
Seventeen occupants of the aircraft saffered injuries. The aircraft was
destroyed.

History of the Flight

Flight 009 departed from Anchorage, Alaska, at 0804, Nowvembsr 27, 1947,
for Seattle, Was'hlngton, with a fueling stop planned at Yakutat, Alaska. The
crew consisted of James E. Farris, captain, Pichard F. Whitting, farst officer,
) and Reba E. tionk, stewardess. The sircraft carried 26 passengers,** including
one infant, 7,755 pounds of freight, and 1,875 gzallens of fuel. Total airplane
welght at taweoff was report\ed as 63,000 pounds, which was withim the mavinum
allowable. At 1033, the flight arrived a2t Yakutat, whe;'e 1t remained 2 days
vecause of unfavorable weather, and éuring this time the aireraft stood in
almost continuous rain. Diftacelty an startinzg the engines on the morning of
Rovember @2 was ewperienced, but once started they operated satisfactorily,
and at 0414 the flight departed for Seattle. Alternates were Annette Island

and Sustavus, in Alaska, with a fueling stop planned at Port Hardy, British

Columbia.

*A11 times noted herein are Pacific Standard and based on the 24-hour clock.
**Une of the 26 psssengers left the flight at Yakutat.
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Flight 009 flew teo within 15 minutes of Port Herdy, British Columbia,
which 1s approximately 356 miles by alrways'from Seattle, when the crew
learnea that the weather at Port Hardy had gone below minimumss and that all
pornts fariner £long the route erther were closed or foreecasted to clese
Moreover, 3 engines were operating roughly, so the flight turned back and
landed 2t Annette Island at 0835, After mechanics there had removed con-
srdereble vater from the ignition harrnesses and magnatos on all engires, and
had replaced all spark plugs in cneine 1, and halﬁf of those 1in engine 2, all

engines operated normally.

'

'Ihe:‘follomng morning, Novembor 30, at 1041, Flight 009 departed from

Anrette for Seattle with Portland, Oregon, being déélgnated as the alternate !
sirport, At the time of takeoff all engines asopssred to be onerating normally,
and the flight procceded for approximetely the first 1-1/2 hours without ‘
Nfficolty. A Mr. Lesli:z Greening, » former #lesks Airlines traffic agent, i
occupred the engincer's scat, ard then after itakeoff s tood behind the copllot.w
Between 1-1/2 and 2 hours after depzrture from Annette. Captain larms left

his stefion -nd tock 2 seat an tne prssenger cabin, Mr. Creening tnen occume

i

the rmght hand or copilot's seat whale Copilot Vhttting handled “he controls

from the lefi or the milot's seat. Approxamately a half an hour later, '
gnd when ~he aircreft wes in the vicinity of Comox, British Columbia, 226

i

*oival Air Regunlatzon ~ 42.40 Pilots at controls. 1n the case of alrcraft
raguairing two or more pilois, "two pilols must reémsin at the controls at all
times while lending snd iekaing off, and while the aircreft 15 en route extept
when the absence of one is necessery 1n connectzon with his regular duties or
when he xs replacea by 3 person authorized uander the provisions of § 42.41.

42,41 Admission to pilot compartment. In aircraft
having a separate pilot compartment, no person oTher then a crew mambar, 3
check pilot, an insvector of the Aaminmistretor or 2 representat ve of the
Board in pursuance of official duty, or a2 person whose admission is acproved
by the first palot, mey Le azcmaitted ro the pilot compartment. In the latter
casa, the first prlot must remain at the controls.

-

- “ &
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mles from Seattle, Copilot Whit{ing requested Captain Yarris to reiurn to
the cockprt. One hour prreviously Pan American had landed at Comox because of
edverse weather chead, and Coprlot Whatrting desired Captain Farris to make
the decision s to whether & lending should be made at Comox or wheother the
flight snould continve on to Seattle.

The flight arrived over the Seattlc radio range staticn at 3,000 feet on
1ts 1nit1al apwrosch to the Boeing Avrrport at 1357. Shortly tefere Captain
Farris had reperted to Seattle Radac that he hmad 2 rough engincs, but he

\

214 not declare an cmurgoency. The condation of engine roughness i1s duiscussed
© below. Weather at Bocaing Field, Ssattle, Washington, was reported to be

ceiling indefaimate 500 feol wvisibility one mle. An 1nstrument aporoach

for lanmng ~t Boecing Field was mads, but not f:ompleted because of the low

ceiling and vasibilaty, so the fligh* roturned to an altitude of 1,500 feet

on the nortawest course of ~he Pcattle radio range. D uring this time

Copplot “haittang remained in the left sest and flew the airpl:ne.

The second :nstrument aprroach vas made for a lrnding at the Seattle-
Tacomd A1rport, sometimes referrcd to as the Sow Lake farport, which 18 located
4 mles south of the Seattle radio renge station. The airplene was flown
ipouna on the northwest course of the renge. Tnen, after passing over the
rengz station at 1,500 feet, a2 heading of 193 degrecs toward the airport
was flown, and e descent mede for landing. The aireraft was first obscrved
3t the Scattle-Tacoma Axrport when cporoximately 500 feet above the anoroach
end of Mumoay 20, 5,611 fect long, at which tamc 1t was flying &% an angle to
the left of that rumvay. An "S" manecuver and repid descent were made, A

right warn wvas entersd end held .nt1l -he 2irpleone was agein over Harway 20,

then 1t turned left., Vhen the sirplsne first made contact with the runwey
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1t was 1n the left turn, and the left wing wzs sc low thet those who observedq
the landing thought thet 1t would strikc the grourd. The first point of
touchdown was made 2,748 feet beyond the approach end of the rummway.

The airplere progressed over the remeining distarce of the runway withou
apparent deceleration. Captein Farris, who had taken over the centrels of
the 2arplane when 1t was in the lcft turn, stated that he sllowed the air-
plane to glor down of 1ts ovm accord to 50 or 60 mirles per hour before
applying brekes, end that he released the emergency air bowile 1,000 feet fra
the end of the runwey. 3efors passing ovér the end of the runway an attempt
was made to zroundloop the airplanc to the left by applying power to engine 4
Hevertheless, tne eirplane trevcled almost straight shead. It went off the
end of the rumway, crossed 229 fect of wet ground, and then rolled acwn a
24-Toot erbonkment. At the bottom of the embankment 1t struck a dzteh which
sheared off the left lending gear ond tn. left wing. The eircraft contimed
on to the 1ntersection of the Des Moines Highway and South 188th Strest whers
1t collided wath 2 moving automobile. Spilled gasoline wos ignited, and the
vreckage wes enveloved in flemes. The Weather Bureau atb the Seattle-Tocoma
Airport mede an observetion immeda ately follewing thc erash and reported an
inaefinite cealing, 400-foot overcast, visibility variable one-half to one
mile, and light rein and fog.

Investigsetion

»

Narratives of the rlight as told oy Jeptain Farrs, Copilot Whitting, eni
Mre Leslie Greenmaing were not entirely in accord. According to Captain Farms
and Copilot Wnit#ing, engines 2 and 3 developed roughness wien the flaght had
progressed apout half-way to Seattle. Captain Farris stated in effect that

engines 2 and 3 beceme incrersingly rough in their operation during the

remaining portion of the trap; and that by the time the instrumert
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approaches were made, farst to Boeing rf1eld and then to the Seattle-~Tacoma
hirport, engine 3 had become so critical in 1ts operation that the
propeller normally would have been feathered. On the other hand, ilr. Greeming
stated that he was at no time aware of a rough operating condition of any
of the engines. Though Mr. Greening was not & quzlified prlot or mechanie,
he had flown the route from fnchorage to Sesttle many taimes before and had
aceumulated considerabls passenger time on the [light deck of C-54 type
aircraft, He had had lit-le difficulty in obscervang the rough oprravion of
the engines during the previous flight when they had returned to innette
Island. Copilot Whittang stated thet he observed 2 rough operating conui-
t1on of the ongines wnen the flight had progressed about helf-wey to Seanttle,
tut he sa1d thet he was not parficularly concerried. He steted that a2t the
time of the two instrument approaches he noticed no melfunctiomng of
"instruments, gauges, or anything clse.n

Lecording to official Canavian Weather Burcan reperts. Comox, #%v the
tame tnat the flight was overhesd, hod an indefimte 500-foet cciling and 10
mles visibility. According to the United Stetes Wearther Buresu reports,
Seattle at that time had an indefinite 700-foot cerling, one mile vaisibility,
and light raan and fog. Everett, Washington, 25 miles north of Sezttle,
had an 1ndefam te 1,500-foot ceiling, one-half mile vaisibility, and light
raxn and fog. Portland, Oregon, the flight's alternate and 135 males south
of Seattle, was roporting a ceiling of 2,900 feet a2nd a vasabilaity of 9 miles.

An hour later, when the flight made 1ts first instrument approach to
Boeing Facld, the ceiling a2t Boeinz had lowercd to indefinite 500 feet, and
s1b1l1ty remained ¢t one mile. the Seattle-Tacome Azrport nad =z 600-foot

cexling end 1-1/4 miles visibility. Everett had 1,300-foot ceiling, anc ons
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mile visibilaty. Eugene, Oregon, 257 miles south of Sgattle, had 2 5,000-
foot ceiling, and & mxles visibility. FPortland was revorting a 700-foot
overcast with 6 miles vasibilivy. A1l of the above westher i1nformelion
was given Yo the flight prior to the time that 1t executed 1is first instru-
menit approach,

In addation tc the above weathor information the flaght was sdvasad by
the Scattle zirport traffic controller that a ground control approach (GCA)
could ce made at the Navel Air Stataion ot Ssnd Poin:, Washington, which is
approximately 13 mles to the north of the Sesttle redio renee s'ation ond
which at tnet tame had a ceiling of 700 feet #nd vasibility of 2-1/2 mles.
Minimims at Boeing Ficld for landing were ceiling 300 fect and visibality
2 miles. Minimums al the Seattle-Tacoma Airport were cciling 500 feet
and vagibility one mile. Weather conditions as reported for Everctt,
Scattle-Tacoma, Portlend, and Eugcne were above landing mimmums.

At the tlme;of landing the left outbosrd tire made a mork on the mmnmway
105 feet 10;'1g. This mark started from the point of first touchdown, 2,748
fect from lhe approach end of the runway. From the end of this mark none
of tlile aircraft's tires left merks for & distsnce of 60 feet. Then, for 293
feet there were warks left by both tires on the left mzain lendang gear, and
these were 1n turn followed by marks of 2ll four of the mégin larding gear
tires for 2 distance of 117 feet, sfter which the raght landing gear tares
left no marks for 136 feet. Marks from 21l 4 landing gecar iires appearsd
again 711 fect from the point of inmitizl touchdown, and containued to the end
of the runway. A nosewheel tarec mork 144 feet long wes left or the rummy
at a point where all L of the main landing gear marks first
eppeared. These marks on the runway were exsminhed shortly ofter the accident,

Ten months later some of the marks at the far end of the runwav were stall

it
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¢clearly visible and these were agsin examined at which tame 1t was found
that the tires had rubbed or scuffed the top particles of sand free from
“e conerete therebv expesing a whiter surface.

Both left tires were skidworn from the lanaing, the outboard one being
worn through the rubber tread and through several layers of fabric. The
rght 1nboard tire could not be inspected for wear because 1t was almest
entirely censumed by fire, but the right outboard tire was skidworn from
the landing similar to the tires on the left landing gear,

The left and right landing gear assemblies were removed from the
scene of the accident and taken to a hangar where the shuttle valves for
the eperation of the emergency air brake system were tested. Three of
the shuttle valves eperated normally. The fourth did not operate because
1t had been damaged by the extreme heat of the fire,

Since evidence was subscquantly submitted to the effect that foreign
matter was 1n the hydraulic system at the time of the accident, a more
deterled exeminatzon was later mede of the hydraulic and brake systems
than was _accompllshed immediately ofter the accident. HNo foreign matter
was found in what remained of the hydraulic and brakes systems which would
have 1n 1t5¢lf resulted in total failure of the brakes. In addition, hydrzulaie
flurd was taken from above and beleow the depocoster valves and sent to the
National Bureau of Standards for testing. It was feund that this fluid
contained no foreign matter which would have impsired the functioning ef
the brake mechanism,

Aircraft records for NC 91009 revealed that on October 14, 1947, 6 weeks
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before the accident, a complete failure of the hydraulic system was cxperience
due to a less of hydraulic fluid. &As an in flight emergency measure, the
system was filled with a maxturc of hydraulic fluad, coffee, water, and fire
extynguishing chemesals. After landing, the system wes flushed and refillcd,
and the seal changed 1n the check valve. The next dey the hydraulic systen
Jas again fiushed out, the hydraulic pressure regulator was chenged, end the
brakes and both debooster valves werc bled. The system was flushed a third
tame November 4, 1947. The emergency 2ir brake velve was checked November 3,
1947. This check consisted of cdisconnectang the line at the brake side of
the emergcney 2ir brake valve and discharging the air bottle from the mlctls
seat and from the copilot's seat. The line was then again connected, after
which the entire brake system opersted normally. Some difficulty was expenm-
enced wath the brakes November 7, 1947, the lcft brake being rcported 1nopera-
tive and the raght brake weak. The hrekes werc bled snd then recorded in
the zircraft log as operating normaliy.

Flushing the Pydraulic systam after introducing other flnids for cmergeny
operaticon was not in 1tself sufficient to cleanse z2ll lines #nd parts.
Cylinders, valves, and other umts snould have been removed and disassembled
sufficiently to assure that no foreign matter or deposits hed lodged in any
line or orifice of the systom.

. Company records pertzining to the zaircraft were subjected to a deteiled
analysis., Apart from the failure to disassemble the hydraulic system after
reported ¢ifficulties, no specific 1tem of sircresft maintenance was found
that could have contributed to the cause of this accident. This failure
to disessemble the hydreulic systom was subsequently determined not to have

contributed to the cause of the accident.



_9_

Tests were conducted with a C-54 on Hunwey 20 of Scatile=Trcomn Airport,
Apr1l 28, 1948, to observe the stopping distance and brakang action of a
€-5/ under conditions as nezrly similar os possible to those which existed
2% the time of the accident. But, at the time of thesc tests the omount of
reanfall was considerably less, and the runway was accordingly drzer. The
test airplane was looded to 55,000 pounds, the estimated weight of NC 91009
at the tame of landing. The first landing was made a2t an @1r speed of 85
mles per hour with flaps fully down. Brakes were zpplied so thet the
tires were skidded intermittently. The breking distence, the point of
touchdown te the point where brakes were rcleased, was measured by the Boerd's
wvestigators to be 2,144 feet.

Conditions of the second test were similar o those of the first except
that the brakes were spplicd se thet the tires were skidded contimously.

Braking distance was messured to be 2,138 feet by the Beard's anvestigators,

Te third %est was meade by landing lne aarplsne =t stalling spzed, 78 miles
per hour, The runway at the tame of this landing was dry encugh so that the
tires, when skidded, made the characteristic dry skid sauesl. OStopping
distence wes measured to be 2,104 fect by the Board's investigotors. Tests
for 2 landing at an =ir speed 1n cxcess of 95 miles per hour were not made.
An experienced airline pilot who rode in the cockpit of the aircraft during
the test landings stated that he was .mazed to find that thc wheels of the
airplane had skidded during the test lendangs, and that he did not believe
previcusly th.at a heavily loaded airplane could skid so far., 8ince the tests
were not made under the same con'dltlons as those that existed ot the time of
the accident the results were not controlling ain dedermining tho czase of

+

the aceident. The only significencires ¢{ tae tectc .ore that = wet runway



- 10 -
was more slippary than & drv one, and that brakes coul? be a~-i- 7 or a et
runway wathout any braking effect being appareat Lo those z. the coclipnt,

Douglas Aircraft operating dete for the C-34 slows tha. vhen the air-

r surface runwey

=

plane 13 loaded with 55,000 nouncs and lanced on & bard, d
at 78 miles per hour, 990 feet of braking on the runway 15 reciired for a
full stop. 17 the toucndown were rmade at 100 rnles per hour, 1,950 feel

of bralking vould be required, and 1f the touchdown vere nade at 110 rales
per hour, 2,730 feet of brakiig 1ould be roquired., Since tie lending of

NC 91009 was rde oa a wet ruawey the reguire. braking distonce to come te
a full stop would be greater for tne coeffacient of friction on & wet con-

5

crete surface 1s less than 1t 1s on 2 dry congrete surface,
Analrsis

According te nis own testimony, Ceplain 3ar:1s ieft his seat 1n the
coclipat between 1-1/2 and 2 hours after Jemarture From Anaette, or vhen the
flaght ms about half-imy to Seattle, Tiis was the time that he and Copilot
Uhitting said that roughness develoned 11 engines 2 and 3, Tt anpears very
unusual that the captain of a flight soudd ride an a passenger cabin and
leave his copilot alecne or wath a man entirely wnqualafied z2s a2 nilet vhen
engine trouble was being ermeriercew. This, coupled with tne fact that Mr,
Greenlné observed no engine roughness at any tiae during the flight, leads to
the conclusion that engine roughness, 1f 1t exasted, was preseat only in a
very mnor degree, Certainiy, it could not have been so critical as to
require an enersgency landing at eather Boeing Field or the Seattle-Tacoma
Airport if iy, Greening was never aware of tre condition and if ilr, Farris
thought his presence in the cockmpit vnnecessary, Itel on beard, according

to Captain Farris! stateient, was sufficient for flight teo either Portland
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or Bugene, Oregon, wherc werther conditions were well above minimum. Thus,
neither engine trouble nor lack of fuel aprears to be ¢ substantaal factor
1n the cause of thas eccidents™

It 15 alsc evadent taat the hydraulic and brake systems of NC 91009
werc cperatang at the time of the landing. Hydraulrc pressure was cbserved
to be normal st the time of the pre-landang check; the flaps extended to
the full down position on final approach for landang; and the brakes coperated
effectavely enougn to skidwezr the tires and cause the tire merks on the
rnsay which hsve been descraibed sbove, parts of which were clearly vaisible
10 menths after the accident. Accordingly, the cause of this acecident cannot
be attrabuted t> a forlure of brekes.

The 1nstrumert cpproach to the Seattle-Tacoma firport was not made in
conformzty ‘m_th 2 standard procedure. The airplane was flown over the
rangc atation and then on 2 heading of 193 degrecs toward the airport.
Nerther Captain Farris nor Copzlot Whitting had proviously made en instrument
approach to ond landing at thc Scattle-Tacoma Lirport, ond they dad not make
a treck, but rather a heading, of 193 degrees from the range station to the
frelde As a result thoy were not vproperly aligned for lernding on Rurway 20.
an 18 tarn and rapid desceont were cxeocuted te align the flight path with
Rumway 20 and to lose the excessaive altatude. In doing so, almost half of
the mnway was flown over before the airplane icuched the ground.

That the airplenc hed considersble speod in excess of stalling at the

*Because viclation of certain Cival Air Regulations was indicated, the
hdmrmstrator of Caivail scromsutics addressed a letter to the pilot asking
for payment of 2 cavil peralty. Since pavment was refused, an =ction

vas filed in the United Staites District Court in Beattle by the United
States Govermment preving for judgment against the pilot in the sum of
$1,000. )
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timg of 1nitial contact 18 indicated by the faFt that even th&ugh the a1rpls
was beznked so stecply that the left wing tip almost ftouched the ground ther
was still sufficient dircctional control. Excessive speed 1s also indicated
by the fact that after the airplanc had skidded 105 feet on the left ou‘tboard
tirc, 1t became airborne and flew 60 feet before again meking contact with
the runway. Yurthormore, 211 4 mein landing gcar wheels werc not solidly
or: the runway untail after 711 foot had been treversed from the point of imis
toucndown. Thus, the airvlane was landed not only after half the rumway
hed been flown over, but azlso wheon the air speed was sbove normal stalling
sneed.
Findings

On the besis of all avsilable cvadence, the Bosrd finds thats

1. The carmer, efirplane, and crew were properly certificated.

2. No evidence was founa of mechenicsl or structursl failure which
could have contributed to the cause of the accident. :

3. opproxairetely 1-1/2 hours efter departure from fnnette Island,
nle.ska, Captain Farris left has sezt on the flight deck end rode for approm-
mately 30 mimutes in the passengers'! cobin, during which Tame Farst Officer
Whatting nendled the controls from the prlot's seat, and & Leslie Grecmng,
not possessad of any pilet gqualificztions, occupicd the copilotis sest.

4e The flight made an instrument spprosch to Boelng 5 e1d after Boewng
Tower informed the flaight that the cevling there wess 500 feet and the visi-
bilaty was ong mle.

5. At the tame the flight wes over Seattle, weather conditions above
rnimims lestgd at Pryno Eleld, Ereratt, Washington, 25 miles north of
Seattle; at Portland, Cregon, 135 milos south of Seattle; and at Bugen:,

Oregon, 257 miles south of Seattle.

i
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6. the sceona 1nstruvent opproach was made at the Ssattle-Tacoma Air-
port, nricr to which the tower reported the weother there to be ceiling 600
feet and visibility 1-1/4 miles. Tmmediately after the accident the Weather
Burcau obscrved the ceilang at the Seattle-Tocoma kairport to be 400 feet
gnd the vieibility variable one-helf to one milec.

%. The flight arraved over the avproach end of the intended rumway
tos high and not properly linced up for a normal lanaing.

B, First touchdown was nade 2t a point 2,748 feet from *the approach
end of Runway 20, 5,61 feet long, ot which tame the =1rplane was 1n a
left bank steep enough to place the left wing tip almost on the ground.

9. The left outbosrd main landing gear tare merked the runway for z
distence of 105 fect after which the airplene flow 60 feet. Seven hundred
and eleven feet of runwey vere traverscd from the first point of touchdown
before 31l 4 main lending goar wheels werce soladly on the rumwey.

10, The zairplanc went off the cnd of the runwsy, crossed 229 feet of
wet ground, rolied down & 24-foot enmbankment, then ccllided with the movang

automobile £t the intersection of Des loines and Soutn 188th Strect.

Probeble Cause

The Board determines that the probeble couse of thas accident was the
lenaing of the airplanc too far from the approach end of 2 wet runway and

at a speed too greatr to accomplish a full stop on the runway.

BY TEE CIVIL AZROJAU 'IC3 B04RD:
/s/ J0oZ™H J. O'CONMELL, Jft.

/s/ OSTALD RYAN

/s/ JOSE LEE

/s/ PAROLD A. JONZS

/s/ RUS3ELL B. ALMMS




Investization and Eezring

Not1f1qat10n of the accident wss telephoned to the Chief uf Region VII
of the Clv1l,$§ronaut1cs coard. An investigation was immediately 1nitiated
in accordance with the provisions of Section 702 (a)(2) of tne Civil asero-
na.:tics Act of 1922, as smended A public hearing was held in Seattle,
Washington, December 11 and 12, 1947, and 2 second heering vas held October 1
aﬂé 2, 1948, 1n Seattle, Washington, because of newly discovered evidence
dir Carrier

Alasks Airlines was incorporsted in tne Territory of Alaska. Its
erecutive offaces and msin operating bese were at Anchorage, Alaska. Alaska
A1rlincs held 2 certificete of public convenience and necessity 1ssued by the
Civil Aercnsutics Soard to operatc as a scheduled carrier in the Territory of
Alaska. It held & letter of registration from the Civil Aeronautics Board
and an opersting cecrtificatc issued by the Administrator of Civil Aeronautics
to operate as a non-scheduled carrier from Anchora-e, Atasks, to Seattls,
Vagrington

Fiight Personnetl

Captain Jomes B Warris, age 36, heicd an a:zrline transyort pilot rating.
At the time of the accident he hrd logged 2 total f 6,352 flying hours, v38
of whicn werc 1n DC-4 sircrsft. His last CAA physical examination prior 1o
the accident was passed say 24, 1947. first Officer Hichard E Whitting,
zee 29, held an sirline trensport pilot rating. At the time of the accident
he had lozged a total of 3,220 flying hours, 1,483 of which wcre in DC-4

sireraft, His last CAn physicsl exsminstion prior to the sccident was vassed

hay 27, 1947, Reba B. Monk was stewardess



The Aircraft

NC-91009 was a Douglas C-54-A ailrplane., Tt had a total of 5,548 flpmg
hours since the date of manufacture and was c¢urrently certificated by the
Administrator, The engines were Pratt and hiineys, R~2000-7. Engine 1
had a total of 1,418 hours, engine 2 had a total of 2,204 hours, engine
3 had a total of 1,932 hours, and engirne 4 had a total of 1,514 hours,
Prepellers 1 ana 2 had 516 hours since a maja; inspection, propeller 3

had 433 hours, and propsiler 4 had 52) hours,



